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1.20.2024
Sohun

1 Tohoku University

(1) Entrance exam questions
Let D be the area on the xy-coodinate plane represented by the inquality 2y>x+1+3[x-1|.
For a real number a , a parabola C is defined as y=x’-2ax+a’ta+2.
At this time , find the range of a such that all points on C are points on D.

(2) Experimental result (Grapes version simulation)

[ Experiment day]
January 20 . 2024
[PC used]
VersaPro J VF-F
[ GRAPES used]
GRAPES 7.84
[ Script used]
Self-made file
['touhoku.gps.]

[ Consideration]

I varied the value of a from -1 to 3 in 0.005 increments and observed the parabola.

When the straight line y=-x+2 (x<1) touches the parabola C , the simultaneous equations of both have
multiple solutions. Therefore , from the multiple solution condition , I calculated and found a=1/8 (multiple
solution x=-3/8) .

Even when the straight line y=2x-1 (x = 1) touches the parabola C , both simultateous equations have
multiple solutions. Therefore , from the multiple solution condition , I calculated and found a=2 (multiple
solution x=3) .

Therefore , the range of a such that all points on C are points on D is from when the parabola
C touches the straight line y=-x+2 until it touches the straight line y=2x-1. 1 _ 5
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(2) Experimental result (Grapes version simulation)

@ When the value of a is -0.01
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(2) Experimental result (Grapes version simulation)

@ When the value of a is 0.2
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(5 When the value of ais 1.5

o

=Y

I

e
3 :
1
| >
5 432 10 1 X

) m= SRS
| > #HAME (a=1)

| > —14a<=0125

| > D125%¢2
BE

et A B
!3’1:‘ x* —2ax+a’ +a+2
Gt & BtRE
.Cl'-‘ 2y x+1+3)x-1|
j o TFRE O g
/SR o RAEHE
| @ RIA—H & D Dw T
4 » 0005 <« »

a=|1.5

| e e MmES
-@.‘ﬁ% EPE

> FNEAE (a=—1)

¥ —14ad=0125

y 0125<a<=2

» 24ad=3




Interesting Simulation Il (Grapes)

1 Tohoku University

(2) Experimental result (Grapes version simulation)

(6 When the value of a is 2
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(2) Experimental result (Grapes version simulation)

When the value of a is 3
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(1) Entrance exam questions
Let C>0.

Consider the number of common points between the parabola y=x’-1 and the circle x+y’=c’
on the xy-plane.

Find the range of values for ¢ that maximizes the number of common points.
Also , find the value of ¢ when the number of common points is an odd number.

(2) Experimental result (Grapes version simulation)

[ Experiment day]
January 21 . 2024

[PC used]
Lavie NX850/N

[ GRAPES used]
GRAPES 7.84

[ Script used]
Self-made file

[kansei.gps.]

[ Consideration]

I varied the radius c¢ of the circle from 0.7 to 1.2 in 0.001 increments and observed the number
of common points. When a circle touches a parabola at two points , both simultaneous equations
have multiple solutions. Therefore , from the multiple solution condition , I calculated and found
c=y 3/2. Regarding the number of common points , the number of common points is 0 when
c<y 3/2,2 when c=y 3/2,4 when v 3/2<c< 1, 3 when c=1, and 2 when c>1.

Therefore , the maximum number of common points is 4 , and the range of c¢ values at that time
is v 3/2<e< 1.

Also , when the number of common points is an odd number , the number is 3 , and the value of
c at that time is c=1.
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(2) Experimental result (Grapes version simulation)

@ When the radius ¢ of the circle is \/_3 /2
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(2) Experimental result (Grapes version simulation)

@ When the radius ¢ of the circle is 1
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(1) Entrance exam questions
For a parabola y=(x-p) >-3 , find the range of real number p such that this parabola
intersects a triange with three points (0,0) , (0,-2) , and (2,0) as vertices.

(2) Experimental result (Grapes version simulation)

[ Experiment day]
January 22 . 2024

[PC used]
Lavie NX850/N

[ GRAPES used]
GRAPES 7.84

[ Script used]
Self-made file

['syoutoku.gps.]

[ Consideration]

I varied the x-coordinate p of the vertex of the parabola from -2 to 4 in 0.01 increments
and observed. The parabola intersects the triangle from the time the parabola passes through
the triangle's vertex (0,0) until the time it passes through the triangle's vertex (2,0).

Furthermore , the parabola intersects the triangle from the time the parabola passes through
the triangle's vertex (0,-2) until the time it passes through the triangle's vertex (2,0).

When the parabola passes through (0,0) , p=-v 3, and when it passes through (2,0) ,
p=2-y 3.

When the parabola passes through (0,-2) , p=1, and when it passes through (2,0) ,
p=2+y 3.

Therefore , -4/3 <p<2-4/3 . 1=p=2+43

(D When the value of p is -2

{ thil A s
C1:| x>0 and y<0 and y>x-2
| Lo teRR o
S s ‘o BB
Bif5i-R ¥ B Gy
p=|2 4 » +001 < »
& tem S BIECER
P EPES
W (p=-2)
-24p<==4"3
— 3<p<=2-43
2- 3<p<=1
1<p<=2+43
2+ 3<p<=4
i & e -
yI= (x-p)* -3

°
»'
v v v v v w




Interesting Simulation Il (Grapes)

3 Shotoku Gakuen University
(2) Experimental result (Grapes version simulation)

@ When the value of pis —4/ 3

(3 When the value of p is -0.8
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(2) Experimental result (Grapes version simulation)
@ When the value of pis 2 —+4 3
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(2) Experimental result (Grapes version simulation)

(6 When the value of p is 1

(@ When the value of p is 2
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(2) Experimental result (Grapes version simulation)

When the value of pis 2 v/ 3
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(1) Entrance exam questions
When (@ , which passes through the two intersections of the two ciecles (D: x *+y =2

and @: (x-1) *+(y+1) *=1 , touches the straight line y=x , find the center and radius of
that circle.

(2) Experimental result (Grapes version simulation)

[ Experiment day]
January 23 . 2024

[PC used]
Lavie NX850/N

[ GRAPES used]
GRAPES 7.84

[ Script used]
Self-made file

['souka.gps.]

[ Consideration]

A circle passing through the intersection of two circles @ and @ can be expessed as
@D: k(x 4y ?-2)+(x-1) *+ (y+1) >-1=0. 1 varied the value of k in this circle equation from -0.57
to 10 and from -0.57 to -30 , and observed. When -0.57<k £ 0, circle @ is away from the
straight line y=x. When 0<k £ 0.5 , circle (3 approaches the straight line y=x and touches the
straight line y=x. When 0.5<x , circle @ intersects the straight line y=x at two points. when
-0.57>k>-1 , circle @ is away from the straight line y=x. When k=-1 , ® is not a circle
but a straight line. When -1>k , circle (3 intersects the straight line y=x at two points.

Therefore , caluculate and find the value of k when circle (3 touches the straight line y=x.
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(2) Experimental result (Grapes version simulation)

@ When the value of k is -0.3

(3 When the value of k is -0.1
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(2) Experimental result (Grapes version simulation)

@ When the value of k is 0
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(2) Experimental result (Grapes version simulation)

(6 When the value of k is 0.3
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(D When the value of k is 0.5
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(2) Experimental result (Grapes version simulation)

When the value of k is 1

(© When the value of k is 3
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(2) Experimental result (Grapes version simulation)
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1.23.2024
Sohun

@D When the value of k is -0.8

— -
YA Gt AR
y_[=‘ 4
4 da fret 4 ERt
c1:| kx® +y7 -2)+(x-1)% +(p+1)}
3 @2z " +y* =2
€3: (k-1 +(y+1)* =1
2 et o s
| J SEi ‘o AEE
/ 1 B itoa-n ¢ T %
/ : k=10 < » 4001 4>
| > Lo frsh T BB
5 4 -B -2 \1 /] x| Bes B
i 1 > e (k=-057)
e > —0.57<k<=05
> 0.5¢k<=10
/. [ _—2 — wn ML
L a |
==
A
=
£
.VA ]| s A
| J’f=‘_ X
4 tm T
‘Ct\k&:+y‘—2}+h—lf +(y+1)7
3 oy R
o \-b.‘ * oy =L
‘cs: (x—1)" +(p+1)* =1
|
o | s i O s
e * AT
1 — G fs2n v @0 Gv
. ‘k=-0ﬂ 4 » +H00l 4 »
> | bt S BIBER
5 H B8 —8 / Y| Bes @
I | 1 I ‘ > L (k=-057)
- « » —0.57<k<=05

PO~

\
(V5]

| > 0.5¢<k<=10




Interesting Simulation Il (Grapes)

4 Soka University

(2) Experimental result (Grapes version simulation)

@2 When the value of k is -1
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When the value of k is -1.5
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When the value of k is -3
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(1) Entrance exam questions

When k is a constant satisfying k #-{ 2, (D: x *+y *-1+k (x-y-y/' 2) =0 represents
a circle passing through fixed point A regardless of the value of k . At this time , find
the coordinates of fixed point A.

Also , when circle @ and circle @: (x-1) *+(y-1) =9 have one common point and k>0 , find
the value of k.

(2) Experimental result (Grapes version simulation) k #-{ 2

[ Experiment day]
January 24 . 2024
[PC used]
Lavie NX850/N
[ GRAPES used]
GRAPES 7.84
[ Script used]
Self-made file
[ fukuoka.gps.]

[ Consideration]

I varied the value of k in the circle @ equation from 3.3 to -5 in 0.01 increments , and observed.
When k>{ 2 /2, circle @ and circle @ intersect at two points. When k=/ 2 / 2, circle O and
circle @ have only one common point. When{ 2/2> k> -7/ 2/4  circle D is inside circle
©. Whenk=-7{2/4,circle @ and circle @ have only one common point. When
k< -7{2/4, circle ® and circle @ intersect at two points. By the way , when k=-/ 2 , the
circle @ disappears. Find the coordinates of fixed point A(/ 2 /2, -/ 2/2) by solving
simultaneous equations. Calculate and found k=/ 2 /2 (k>0) from the relationship between
the radius of the two circles and the distance between their centers.
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@ When the value of k is 1.5
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@ When the value of k is 0

(B When the value of k is -1
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® When the value of k is —y 2
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When the value of kis — 742 /4
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When the value of k is -4
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